Archaeologists working in western North America have recently demonstrated temporal declines in the relative abundances of large mammals in archaeofaunal assemblages and have argued that these declines indicate resource depression, or reductions in the prey capture rates of prehistoric human hunters resulting from increases in harvest pressure. In the MimbresMogollon region of southwestern New Mexico, evidence for resource depression has been controversial. Here, I employ a larger number of assemblages from this area than has been considered previously and show that large mammals are significantly more abundant at sites located in more mesic, wooded habitats. By taking this spatial patterning into account and by employing a model from foraging theory which indicates that temporal increases in large mammal relative abundance might also result from local resource depression in certain situations, I show that sites with samples large enough to produce statistically significant results do show temporal trends in large mammal relative abundance that are consistent with the hypothesis that they are due to changing intensities of human harvest pressure. This research has important implications for our understanding of prehistoric human impacts on biotic communities and may help to explain the increased reliance on agriculture that developed in the This work is important in two respects. First, it has significant implications beyond the realm of traditional archaeological and anthropological interests, since much of modern North American wildlife management is predicated on the notion
that animal populations should be restored to "pristine" pre-Euroamerican conditions (e.g., Leopold et al. 1963 ; see also Catton 1997; Lyman 1997) . This point of view ignores the roles that native peoples have played for millennia in North American biotic communities (Kay 1994 ; see also Broughton 1997) , the details of which are known thanks in large part to archaeological research.
Second, within the realm of traditional archaeological and anthropological interests, large mammal resource depression in the Mimbres-Mogollon region might help to explain the increased reliance on agriculture that developed here during the pithouse and pueblo time periods (e.g., Diehl 1996 ; Hard 1990; Lancaster 1986; Minnis 1985; Nelson 1986; Nelson and LeBlanc 1986 ). An explanation often invoked for increases in the importance of agriculture is that declines in the per capita energetic returns provided by wild resources resulting from human population growth led to an increased reliance on domesticates (e.g., Binford 1968 Binford , 1983 (1996) has proposed specifically that this may have been the case in the Mogollon region.
The attempts that have so far been made to test this explanation in arid western North America, however, rely only on correlations between measures of human population size and the intensity of agricultural production, without evaluating whether population growth actually led to declines in the rates at which people encountered wild resources (e.g., Glassow 1980; Larson 1996; Lightfoot and Plog 1984) . Larson, for example, states that "as population levels increase among aridland hunters and gatherers there is an inevitable decline in the ratio between the quantities of wild resources and a region's population" (1996:55) . Human population growth need not inevitably lead to declining encounter rates with wild resources, though, because these resources are capable of regeneration to an extent through reproduction and immigration (e.g., Winterhalder et al. 1988 ). The proposition that encounter rates with wild resources declined due to population growth in a particular case must be demonstrated empirically. Moreover, as Winterhalder and Goland (1997) argue, the proper focus of such research should be on wild resource foraging efficiency, since it is a decline in this specific variable, as opposed to the more general notion of "population pressure," that is likely to lead individuals to invest more in agricultural production. Here, I build on a theoretical and methodological framework developed by zooarchaeologists for documenting declines in encounter rates with high-return wild vertebrate resources and, by extension, declines in vertebrate foraging efficiency (see Broughton 1994a Broughton , 1994b Broughton , 1997 Broughton , 1999 ; Broughton and Grayson 1993; Szuter and Bayham 1989) .
In this paper I examine large mammal relative abundance in faunal assemblages from pithouse and pueblo period archaeological sites in southwestern New Mexico to evaluate whether Mimbres-Mogollon hunters experienced long-term resource depression in their exploitation of artiodactyls, primarily deer (Odocoileus spp.) and pronghorn (Antilocapra americana). While analysis of archaeological taxonomic relative abundance does not by itself demonstrate that resource depression and reduced foraging efficiency occurred (Grayson and Cannon 1999) , documenting temporal changes in relative abundance is a crucial first step in this direction. In doing so, I employ a model from foraging theory and a statistical technique that are more appropriate than those used previously in archaeological resource depression studies, in an effort to strengthen the theoretical and methodological basis of this kind of analysis.
Previous authors have presented conflicting results about temporal changes in artiodactyl relative abundance in the Mimbres-Mogollon region (e.g., Anyon and LeBlanc 1984; Nelson and LeBlanc 1986; Sanchez 1996; Shaffer 1991) . Using data from a larger number of sites than has been considered previously, I will show that faunal samples from this area exhibit strong spatial patterning in artiodactyl relative abundance, patterning which is, in turn, significantly related to habitat type (see also Shaffer and Schick 1995) . Taking this habitat effect into account, I will then show that two sites in this region display significant declines in artiodactyl relative abundance coincident with human population growth, that a third may show a temporal increase in artiodactyl relative abundance at this time that might also be indicative of resource depression, and that samples from remaining sites are too small to shed light on this issue. A significant rebound in artiodactyl relative abundance also occurs as human population density later declines (Nelson and LeBlanc 1986) . Existing samples thus provide provisional evidence that prehistoric peoples in this region had tangible impacts on local large mammal populations.
RESOURCE DEPRESSION AND FORAGING THEORY
A number of archaeologists working in western North America have attempted to document cases of prehistoric exploitation resource depression, or reductions in the prey capture rates of human foragers that resulted from their own harvesting of those prey. These studies have focused on vertebrate resources, and their modus operandi has been to look for temporal declines in the abundances of larger bodied taxa relative to smaller ones, an approach pioneered by Bayham (1979 Bayham ( , 1982 Szuter and Bayham 1989) and further developed by Broughton (1994a Broughton ( , 1994b Broughton ( , 1997 Broughton ( , 1999 . Studies of this kind have been undertaken in California (e.g., Broughton 1994a, 1994b, 1997, 1999; Hildebrandt and Jones 1992), the Great Basin (e.g., Grayson 1991; Janetski 1997) Kelly 1995 ). The prey model shows that, given certain assumptions (outlined in Broughton 1994a, 1997; Stephens and Krebs 1986), the most energy-efficient foraging strategy is to pursue resources with higher postencounter caloric return rates 1, * whenever they are encountered and to begin to pursue lower return resources as encounter rates with higher return resources decline.
Since postencounter return rate is positively correlated with body size for most vertebrate prey, it is thus argued that if efficient foraging were the relevant decision-making currency among a prehistoric group of foragers, larger bodied taxa should have been pursued by those foragers whenever they were encountered (Bayham 1979; Broughton 1994a Broughton , 1994b Broughton , 1997 Broughton , 1999 Szuter and Bayham 1989) .
From this it follows that temporal declines in the relative abundances of larger taxa in archaeological assemblages would indicate decreased encounter rates with them (Broughton and Grayson 1993) . Assuming that other causes of reduced encounter rates such as climate change can be ruled out (see Grayson and Cannon 1999) , these declines in archaeological relative abundance would indicate prehistoric resource depression and reduced foraging efficiency.
Foraging theory models, however, make very specific assumptions about the realworld cases to which they are applied, and using them in situations in which their assumptions are not met does not necessarily provide a test of any hypotheses that are derived from them (Haccou and van der Steen 1992; Stephens and Krebs 1986). In this regard, use of the prey model alone may be inappropriate in most archaeological situations.
One assumption of the prey model that is likely not to be met in many archaeological cases is that the probability of encountering any prey type is independent of previous encounters with it or with any other prey type (Stephens and Krebs 1986) . This "fine-grained search assumption" will be violated in cases in which individuals of a given prey type have a better than random chance of being found near other individuals of that prey type within certain areas of a habitat-that is, when prey exhibit "patchy," or heterogeneous, distributions. In such instances the prey model applies while a forager is foraging within a homogeneous resource patch, but an additional model is required to address the issue of which patches to exploit (Smith 1991a) .
Another assumption of the prey model that will be violated in many cases involving human foragers stems from the fact that people often hunt from a central place to which they return with their prey. The prey model assumes that a forager travels through a habitat consuming prey as it goes, so that the cost of transporting resources can be assumed to be zero (Orians and Pearson 1979). In cases of central place foraging, however, substantial energetic costs are likely to be incurred in traveling between the central place and the point of capture, and these must be taken into account.
In the Mimbres-Mogollon case, it is quite probable that prey would have been distributed patchily in this region in the past since there is substantial biotic variability here (Brown and Lowe 1980; Minnis 1985, 1986) . This case also certainly involves faunal assemblages that are the result of central place foraging since they come from large residential sites. A more appropriate foraging theory model for use in this kind of situation is Orians and Pearson's (1979) model of optimal patch choice for central place foragers.
The Central Place Foraging Patch Choice Model
The patch choice model (Fig. 1 ) assumes a habitat that consists of some number of internally homogeneous resource patches located at varying distances from a central place, and it asks which of the available patches will maximize the rate of energy delivery to the central place. Individual patches (Fig. 1a) are characterized by curves of their expected energetic returns plotted as functions of their expected within-patch search times ("gain functions," denoted as CЈ i ), which are assumed to be negatively accelerated or to display diminishing marginal returns (see Charnov et al. 1976 and Stephens and Krebs 1986:25-27 for a discussion of this assumption). The cost of traveling to a patch and transporting prey back to the central place is measured in terms of travel time (T ti ); this is assumed to be mutually exclusive of search time, which begins once a patch is entered.
FIG. 1. The patch choice model for central place foragers, after Orians and Pearson (1979). (a)
For any patch i, T ti is the round-trip travel time to the patch and CЈ i is the gain function of the patch, which describes the expected energetic return from that patch per unit search time. Search time begins once the patch is entered. Gain functions are assumed to be negatively accelerated, which is to say that marginal energetic return diminishes as search time increases. Energetic return per total time (travel time plus search time) is maximized for any patch by foraging in that patch until time T maxi , which is given by a line tangential to the gain function beginning at the origin of the graph. Patches with higher densities of high-return resources will, as a generalization, have "taller" gain functions, or higher maximum profitabilities. (b) The patch that provides the highest overall rate of energy delivery to the central place is the one that produces the steepest line between the origin and a point tangential to its gain function. Patch 2 is the delivery rate-maximizing patch for this hypothetical set of four patches.
The solution to the model can be seen graphically in Fig. 1b : the patch that provides the highest rate of energy delivery to the central place is the one that produces the steepest line running between the origin of the graph and a point tangential to its gain function.
2 Note that this patch need not be the one that provides the greatest amount of energy per unit of within-patch search time (e.g., patch 4 in Fig. 1b) , because closer patches may provide higher rates of energy delivery to the central place when transport costs are taken into account.
While a forager is in one of these patches, the prey model applies, and the rate-maximizing strategy is to take the highest ranked prey types within that patch upon encounter and to begin to take lower ranked prey as encounter rates with higher ranked prey in the patch decline (Heller 1980). Thus, the gain function of any patch will be determined by the specific combination of prey types found within it, the postencounter return rates of these prey types, the initial densities of these prey types, and the rates at which these densities decline due to predation during a foraging episode. As a generalization, patches containing higher densities of high-return prey types will have higher maximum profitabilities, or "taller" gain functions.
It is important to remember that the gain functions in this model apply to the returns obtained by a forager within a single foraging episode within a patch. If within-episode returns indeed diminish with search time, as the model assumes, then it is reasonable to assume further that the maximum profitability of a patch (the "height" of its gain function) will decline between foraging episodes, if the time between episodes is not too long (Fig. 2) . That is, if encounter rates with high-return prey types decline while a forager is in a patch due to declining densities of those prey types, and if the time between foraging episodes is not long enough for these prey to return to their previous den-
FIG. 2.
As the maximum profitability of the patch that initially provides the highest delivery rate declines due to long-term harvest within it, the delivery rate that it provides may fall below the delivery rates provided by other patches. Switching to a patch that is located farther away but which has a higher density of high-return prey types (patch 4 in this hypothetical case) will result in an increased archaeological relative abundance of high-return prey types, though overall foraging efficiency will be lower due to increased travel costs. sities through reproduction or immigration, then the gain function experienced by the next forager to enter that patch will be lower. Thus, over the long term (i.e., over spans of time potentially accessible to archaeologists, as opposed to the spans of time generally considered by ecologists), the patch that provides the highest rate of energy delivery to the central place can change due to between-foraging episode declines in prey encounter rates.
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As the maximum profitability of the patch that initially provides the highest delivery rate declines, the patch that will next come to provide the highest delivery rate will fall into one of three categories: (1) located nearer to the central place than the first patch, but with lower maximum profitability than was initially the case for the first patch (e.g., patch 1 in Figs. 1 and 2); (2) located farther away from the central place with lower maximum profitability (e.g., patch 3); or (3) located farther away with higher maximum profitability (e.g., patch 4).
In the first and second cases, the result of long-term depression within the patch that initially provides the highest delivery rate will often be a switch to a patch in which high-return prey are encountered less frequently than was initially the case in the first patch. This would appear archaeologically as a temporal decline in the relative abundance of high-return prey. In the third case, however, a delivery ratemaximizing forager would switch to a patch in which high-return prey are likely to be encountered more frequently than they were in the first patch, resulting in an increased archaeological relative abundance of high-return prey.
Thus, use of the patch choice model for central place foragers can lead to quite different predictions about the changes in archaeological relative abundance that will follow from resource depression than will use of the prey model alone. In some cases it is possible that resource depression will lead to reduced foraging efficiency because of increased travel costs, but also to temporal increases in the proportions of higher return resources that are taken. Such an occurrence, I should note, will be archaeologically indistinguishable from an increase in foraging efficiency that resulted from increased encounter rates with high-return prey in nearby patches unless additional analyses of such things as skeletal element representation and prey population age structure are performed (e.g., Broughton 1999): skeletal element representation because it may be informative about changes in body part transport resulting from changes in distance traveled and age structure because it will be indicative of changes in harvest rates.
The final thing to mention about the patch choice model is that, once all of the patches that might feasibly be exploited are in use, continued harvests within those patches may lead to declining encounter rates with high-return prey in all of them (Fig. 3 ). This will result in declining archaeological relative abundances of those prey types. The main implication here is that, while resource depression might not necessarily result in declining archaeological relative abundances of high-return prey types, declining archae- 1989) . The patch choice model provides a theoretical framework that can be used to develop expectations about the conditions under which either temporal increases or temporal decreases in the archaeological relative abundance of high-return prey types will result from local resource depression. Temporal increases in the relative abundance of high-return prey types should result when depression of these prey occurs in patches that are located relatively close to a residential settlement and when patches containing higher densities of these prey exist in more distant areas that are still within the foraging radius of that settlement. If no such more distant patches with higher densities of high-return prey exist, or if all of the patches located within the foraging radius of a settlement are being exploited, then temporal declines in the relative abundance of high-return prey types will be the result of resource depression.
Factors Influencing the Severity of Resource Depression
In addition to providing generally higher postencounter return rates, larger bodied animals are, in general, more susceptible than smaller ones to exploitation resource depression and are less likely to recover from it quickly due to their typically lower population densities and lower population recruitment rates ( 
Temporal Scales of Resource Depression
Resource depression might occur over time periods as short as a few years (Gray-son and Cannon 1999) and could conceivably be responsible in part for periodic "abandonments" of residential locations, such as those proposed for the Mimbres region by Nelson and Anyon (1996) . To the extent that such short time scale events are unobservable in the archaeological record, though, they remain out of our grasp. Consequently, previous archaeological resource depression analyses have examined coarser scale changes in prey encounter rates occurring over hundreds of years, and this is the kind of temporal scale that I consider here.
Potential Confounding Factors
I have discussed how the general correlation between vertebrate prey body size and postencounter return rate provides a basis for using changes in the archaeological abundance of large-bodied taxa relative to small-bodied taxa to measure resource depression in the archaeological record (Bayham 1979; Broughton 1994a Broughton , 1994b Broughton , 1997 Broughton , 1999 . There may be some significant exceptions to this correlation, however, which is something that should be addressed on a case-by-case basis. In addition to body size, return rates can vary with specific characteristics of the animals involved (e.g., Hawkes et al. 1982) and with the technology used to capture them (e.g., Smith 1991a). Using body size as a proxy for return rate may also be inappropriate in cases in which certain taxa are captured in groups, thereby increasing the probability that they will be pursued relative to what might be predicted based only on their body size (Broughton 1994b; Madsen and Schmitt 1998; see also Grayson and Cannon 1999) .
It is also important to realize that the use of archaeological relative abundance as a measure of resource depression assumes that the caloric efficiency of resource harvesting was the relevant decision-making currency in a particular prehistoric case. I note, though, that the use of many of the alternative currencies that have been proposed as being pertinent to human exploitation of vertebrates-whether nutrients such as protein and fat (e.g., Speth and Spielman 1983; Speth and Scott 1989), utility as raw materials for making tools (e.g., Sharp 1989) , or social status attached to unpredictable resources that come in large packages (e.g., Hawkes 1996; Wood and Hill 2000)-would strengthen the assumption that large mammals would have been taken whenever they were encountered. That is, if any of these currencies were important in the Mimbres-Mogollon case, this would not lead to a spurious conclusion that depression of large mammal resources occurred; it might, however, help to explain why it did occur.
In the Mimbres region during the span of time that is the focus of this paper, there are no changes in projectile technologies that are easily interpretable in terms of changing hunting strategies (Nelson 1986) . There is thus no reason to think that the return rates provided by large mammals varied during this time due to changes in the mode of capture. However, it is possible that my analysis of artiodactyl relative abundance might be affected by changes in the ways that other vertebrate taxa were harvested. My analysis is based on the proportion of artiodactyls relative to artiodactyls plus leporids [i.e., jackrabbits (Lepus spp.) and cottontail rabbits (Sylvilagus spp.); see also Anyon and LeBlanc 1984; Janetski 1997; Sanchez 1996; Szuter and Bayham 1989] , and this ratio could easily vary due to changes in leporid procurement rather than changes in artiodactyl encounter rates (Grayson and Cannon 1999) .
One way in which leporid exploitation might have changed through time could have been via an increase in the importance of "garden hunting," or the capture of small animals attracted to agricultural fields (e.g., Linares 1976). As noted above, several lines of evidence point toward an increased reliance on agriculture in the Mimbres region during the period I am studying, and these include indications of increased clearing of land for farming (e.g., Minnis 1978 Minnis , 1985 Minnis , 1986 . To the degree that more extensive fields located close to residential settlements resulted in higher local abundances of leporids, this may have led to increased harvest of these animals. Moreover, it is possible that leporids attracted to fields might have been hunted for reasons other than immediate caloric returns, since they can be quite damaging to crops (e.g., Vorhies and Taylor Of course, what matters for my analysis is not simply whether mass capture of jackrabbits was practiced, but whether this practice changed in frequency during the time that I am studying. An increase in the importance of rabbit drives, for example, could cause the archaeological abundance of artiodactyls to decline relative to the abundance of leporids, thereby producing something that would resemble resource depression in the absence of any true decline in artiodactyl encounter rates. 4 Finally, in addition to these considerations, there are a variety of other wellknown factors that might affect taxonomic relative abundances in archaeofaunal samples, including prehistoric butchering and processing practices, paleoclimatic changes, postdepositional taphonomic processes, and archaeological data collection techniques. Given these points, it should be clear that changes in relative abundance do not by themselves indicate resource depression and reduced foraging efficiency (Grayson and Cannon 1999) . Ideally, attempts should be made to control for all of the potentially confounding factors listed here and to provide additional lines of evidence in support of the proposition that high-return prey were subject to increases in harvest pressure, which might be done through analysis of changes in prey population age structure or skeletal element representation (e.g., Broughton 1999) .
Unfortunately, the data necessary to do all of these things are not currently available for any Mimbres-Mogollon site. Accordingly, I can only examine changes in raw relative abundance values here. Though not conclusive, this endeavor is worthwhile because the analysis of temporal changes in large mammal relative abundance is an essential component of any resource depression study and because previous authors have reached conflicting conclusions about the nature of such changes in the Mimbres-Mogollon area. Exploring when, where, and how such changes occur in this region is the focus of the remainder of this paper.
PREVIOUS RESEARCH IN THE MOGOLLON REGION
A few researchers working in the Mimbres-Mogollon region have addressed the issue of temporal change in the archaeological relative abundance of large mammals. Anyon and LeBlanc (1984) and Nelson and LeBlanc (1986) Shaffer 1991) . Given Sanchez's (1996) finding, based on a larger sample of sites than was used by LeBlanc and colleagues, that artiodactyl relative abundance values do not show any consistent temporal trend throughout the Mimbres Valley, it might appear difficult to make a case for the occurrence of artiodactyl resource depression in this region during the Late Pithouse and Early Pueblo periods. However, despite the recognition by these authors that habitat variability can interfere with analyses of temporal trends, and despite their efforts to deal with this issue, the conflicting conclusions they present may reflect a failure to completely separate spatial from temporal variability. Moreover, as I argued above, temporal increases in large mammal relative abundance may in some cases be just as indicative of resource depression as temporal declines in large mammal relative abundance. I will show that when spatial variability is more fully controlled, and when more complete consideration is given to the relationship between resource depression and archaeological relative abundance, existing samples do show temporal changes in artiodactyl relative abundance that are consistent with the hypothesis that resource depression occurred in the MimbresMogollon region. 
PITHOUSE AND PUEBLO PERIOD FAUNAL SAMPLES FROM SOUTHWESTERN NEW MEXICO

Screen Mesh Size
It is well known that the use of different-sized screens in excavation can drastically affect the relative abundances of different-sized taxa in faunal samples used in tallying the data he presents from NAN. Sanchez (1992) does not mention what screen size was used to collect the portion of the NAN fauna she analyzed, though she does say that at Old Town 82% of the fauna was collected in 6.4-mm screen, 3% in 1.6-mm (1/16 in.) screen, and the rest by "sight-screening" (1992:59). Woosley and McIntyre (1996) make no mention of the use of screens at Wind Mountain. The remainder of the sites analyzed here were excavated by the Mimbres Foundation; screen sizes are not presented for all of these sites, but Nelson and LeBlanc (1986:23) discuss the methods used at the three Cliff phase sites that they excavated and it may be reasonable to assume that similar methods were used in all of their excavations. They state that most of the sediments at the Cliff phase sites were screened through 6.4-mm mesh, though sometimes 12.8-mm (1/2 in.) screen or no screens were used.
Concerning the analysis of spatial trends presented below, the possible use of no screens or of screens larger than 6.4 mm at Wind Mountain might account for the higher artiodactyl relative abundance seen at this site than at the others. I will show, however, that such a bias does not seem to be driving the spatial patterns that I present. As for temporal trends, assuming that collection methods remained constant during the excavation of individual sites, the use of large screens or no screens would not be able to explain any apparent temporal decline in artiodactyl relative abundance at a given site unless there are large differences in bone fragmentation between the samples from different time periods at that site (Cannon 1999a).
Statistical Methods
Previous zooarchaeological resource depression studies have been based on demonstrations of temporal declines in mea-
sures of relative abundance like the "Artiodactyl Index," which is calculated as the ratio of the number of specimens of artiodactyls in an assemblage relative to the total number of artiodactyls plus leporids. Whether such declines are "significant" has been determined through correlation analysis of the ages of assemblages and their values along the index of relative abundance (e.g., Broughton 1994a, 1994b, 1997, 1999; Janetski 1997). Correlation analysis of this sort is not the most appropriate statistical test for evaluating a trend in relative abundance, however. The use of a measure like the Artiodactyl Index, as opposed to raw NISP values, results in the loss of all information about sample size: numbers of specimens are converted into a simple proportion, and it is not possible to tell from that proportion whether it is derived from 10 bones or 10,000. Thus, correlation analysis of temporal or spatial trends in a measure like the Artiodactyl Index does not directly take sample size into account, and it is possible to find "significant" relationships when, in fact, samples are so small that sampling error cannot be ruled out with any degree of confidence as the cause of differences in relative abundance.
Many who have performed this sort of analysis have recognized that it is crucial to consider the sizes of the samples being used. Because they have not used a test for evaluating trends in proportions that takes sample size into account directly, though, these researchers have had to rely on an indirect method for determining whether variation in sample size is influencing the temporal patterns that they find. Following the work of Grayson (1984, 1989) , Broughton (1994a Broughton ( , 1994b Broughton ( , 1997 Broughton ( , 1999 and Janetski (1997) , for example, look for correlations between sample size and relative abundance index value; when they find no significant correlations they conclude that sample size is not affecting the trends they discover. The assumption here is that the absence of a correlation between sample size and relative abundance indicates that sample sizes are adequate. It is certainly possible, however, that even if relative abundance is not correlated with sample size in a particular case, samples may still be too small to infer with confidence that they come from populations that are any different.
I raise this issue not to call into question the analyses of previous researchers, but rather to point out that there are statistical methods available for evaluating temporal and spatial trends in taxonomic relative abundance that take sample size into account more directly. In the analyses that follow I use Cochran's test of linear trends, a form of 2 analysis that tests for trends among multiple ordinally ranked samples (Zar 1996:562-565 ). This test partitions the total 2 value for a given 2 ϫ c contingency table into two portions: one that is due to a linear trend in the proportion and one that reflects departure from that trend. This test can also be thought of as a regression of the proportions on the ordinal ranks along the time or space scale in which the proportions are weighted by sample size (Zar 1996) . The nature of this test is such that significant trends will not be found when samples are so small that random error cannot be ruled out at a specified confidence level as the cause of differences in relative abundance between samples. This approach can also be used in conjunction with analysis of residuals, as will be done below, to evaluate which of the cells within a contingency table contribute the most to the 2 results obtained (see Everitt 1977: 46 -48).
SPATIAL VARIABILITY IN ARTIODACTYL RELATIVE ABUNDANCE
As I have noted, previous researchers working in the Mimbres region have recognized that spatial variability in taxonomic relative abundance might interfere with analyses of temporal change in which multiple sites from an environmentally heterogeneous region are included. These authors have dealt with this problem by dividing the Mimbres Valley into upper, middle, and lower portions that are intended to account for the fact that conditions become much drier as one moves down the valley (see Minnis 1985 Minnis , 1986 . In addition, Broughton (1994a, 1994b) and Janetski (1997) have both also recognized that spatial variability might introduce "noise" into regional-scale analyses of temporal trends in relative abundance and have shown that temporal trends can become more robust as a large region is divided into smaller areas. Here, I will demonstrate that there is substantial spatial variability in artiodactyl relative abundance in pithouse and pueblo period faunal samples from southwestern New Mexico that is significantly related to habitat variability. In the next section I argue that a failure to deal adequately with this spatial variability is responsible in part for the conflicting conclusions that have been reached about temporal changes in artiodactyl relative abundance in this region: it is not enough simply to divide the Mimbres Valley into three, still quite large, upper, middle, and lower sections. Table 3 This result also assumes that the faunal specimens from all of the sites within each time period are distributed equally with respect to the span of time contained within that period. All of the periods considered here represent substantial amounts of time (up to 450 years in the case of the Late Pithouse) and, as I noted above, resource depression might occur over lengths of time much shorter than this. If artiodactyl abundance on the landscape declined across this region during any of these periods, and if the samples used here from more mesic areas also consisted of more specimens deposited earlier within that period than was the case for samples from more xeric areas, then my results might be reflecting temporal change as much as spatial variability.
Only three Late Pithouse sites allow this issue to be addressed directly; finer temporal control is not available for the rest of the Late Pithouse assemblages or for assemblages from other time periods. At both NAN (the second most xeric site) and Wind Mountain (the most mesic site) the large majority of the Late Pithouse specimens are from the Three Circle phase (Table 6); at Mogollon Village (the second most mesic site) most are from the preceding San Francisco phase (Cannon 1999b). Based on these three sites, there appears to be no systematic spatial bias among the Late Pithouse period assemblages in the age of faunal specimens. Beyond this, that the correlation between habitat and artiodactyl relative abundance is significant for all time periods except the Cliff phase (in which the sites are all located fairly close together) strongly suggests that true habitat-associated differences are being measured.
These results are in general agreement with the conclusions reached by Shaffer and Schick (1995) Shaffer and Schick (1995) go on to suggest that this spatial patterning in artiodactyl relative abundance indicates that local artiodactyl populations in more xeric areas were subject to resource depression during the pithouse and pueblo time periods. This, however, is something that can only be demonstrated through analysis of temporal trends, which these authors do not perform. All that such a spatial pattern indicates by itself is that people who lived in some places took higher proportions of artiodactyls, averaged over some period of time, than did people who lived in other places. Shaffer and Schick present no temporal data to indicate that artiodactyls were less abundant anywhere in this region as a result of human predation than they would have been had they never been hunted at allthere may simply have been fewer artiodactyls in drier areas to begin with.
TEMPORAL CHANGES IN ARTIODACTYL RELATIVE ABUNDANCE
The analysis of spatial patterning I have presented demonstrates that artiodactyls are more abundant in Mimbres-Mogollon faunal assemblages from sites located in more mesic, wooded areas. Analysis of temporal change is required, however, to address the issue of whether the larger, probably more sedentary human populations of the Classic Mimbres phase were responsible for reductions in local large mammal populations. As I noted at the outset, previous researchers working in this area have presented conflicting results concerning temporal changes in artiodactyl relative abundance. By taking spatial variability into account and by giving more thorough consideration to the relationship between resource depression and temporal changes in archaeological relative abundance, I show here that existing samples tend to support the idea that artiodactyl resource depression occurred here during the Late Pithouse and Early Pueblo periods. Table 5 presents artiodactyl and leporid NISPs from all of the sites in this analysis that have samples from two or more time periods; results of 2 tests and tests for trends are also given. The NAN Ruin and Wind Mountain both produce declining trends in artiodactyl relative abundance that are significant at p Ͻ 0.001, and only the residuals from the time period with the smallest sample at each of these sites fail to be significant at p Ͻ 0.05. Since declining archaeological relative abundances of high-return prey should always indicate resource depression (assuming that the effects of confounding factors are not too great), these two sites provide support for the hypothesis that growing human communities substantially impacted local populations of artiodactyls.
It is also possible to subdivide the faunal materials from these two sites into finer scale time periods than are shown in Table 5 ; this is presented in Table 6 . The NAN samples used here come only from that portion of the fauna from this site analyzed by Shaffer (1991); Sanchez (1992) provides no comparable division. Shaffer observed the Artiodactyl Index values in these samples and concluded that "artiodactyl exploitation was fairly stable through time" at this site (1991:106). 2 analysis shows that it is true that the large majority of the variability in artiodactyl relative abundance at this site is not associated with a temporal trend when the fauna is divided into these finer scale time periods, and only half of these time periods provide residuals that are significant at p Ͻ 0.05. There is, however, a portion of the variability in artiodactyl relative abundance at NAN that is due to a significant declining trend ( p ϭ 0.001). At Wind Mountain there is also a smaller portion of the total 2 value that can be attributed to a linear trend compared to when a coarser scale temporal division is used, and the residuals from only four of the six time periods are significant, but the declining trend in artiodactyl relative abundance is still highly significant ( p Ͻ 0.001).
At Old Town the total 2 value is significant only at p Ͻ 0.10, but there is an increasing trend in artiodactyl relative abundance that is significant at p Ͻ 0.05 8 (Table 5) . If these samples are reflecting a real trend at this site, this may, in fact, provide further support for the hypothesis that artiodactyl resource depression occurred in this region. Old Town is located in the most xeric setting of all of the sites in this analysis, and I have shown above that artiodactyls are significantly less abundant in assemblages from sites in drier, less wooded areas. Hunters from Old Town may thus have been forced to make more extensive use of distant patches containing higher abundances of artiodactyls due to local resource depression than were hunters from other sites in the region. In other words, it may be correct to argue that there is no Mimbres Valley-wide temporal decline in artiodac- A significant increase in artiodactyl relative abundance also occurs between the Early and Late Pithouse periods at Mogollon Village, where only a small number of specimens can be assigned to either time period (Cannon 1999b). As at Old Town, a much larger assemblage of faunal specimens from datable contexts is required to determine whether these samples are truly reflective of the spatial variability that may exist within this site. Samples from the Late Pithouse period at (1996) . The results of 2 ϫ 2 2 tests between consecutive time periods are shown; tests for linear trends were not performed due to the dramatic increases in artiodactyl relative abundance that occur in the Cliff phase samples. 9 In the upper valley, where all four sites are located very close to one another and are not likely to be subject to differences in habitat, artiodactyl relative abundance declines between the Late Pithouse and Early Pueblo periods, though not significantly. Were samples much larger, however, this difference might well become significant.
In the middle valley, it appears that artiodactyl relative abundance undergoes a significant decrease between the Late Pithouse and transitional periods, only then to increase significantly (at p Ͻ 0.02) in the Classic phase, something that was not evident in the samples from the NAN Ruin alone. When we consider the locations of the sites included in this combined middle valley sample, however, a possible explanation for this apparent temporal increase between the transitional and Classic periods becomes clear. Both Galaz and Mattocks are located considerably further up the valley than NAN and at elevations 120 and 180 m higher, respectively. The transitional period sample comes only from NAN, while the Classic sample comes from NAN and Mattocks and the Late Pithouse sample comes from NAN, Galaz, and Mattocks. Since it has already been shown that artiodactyl relative abundance is correlated with habitat type in this region, it is quite possible that the apparent differences between the three time periods in these samples are reflecting spatial variability as much as temporal change.
Thus, Sanchez's finding of no significant decline in artiodactyl relative abundance in her combined middle valley samples may be due in part to the fact that only about 5% of her Late Pithouse sample for this portion of the valley comes from Galaz and Mattocks, while about 15% of her Classic phase sample comes from Mattocks, with the remainder of the specimens from both time periods coming Nelson and LeBlanc (1986) , the samples from the Cliff phase, when human populations in the Mimbres Valley were apparently at their lowest, show dramatic and highly significant increases in artiodactyl relative abundance in both the middle and upper portions of the valley (Table 7) . The middle valley samples may in part be reflecting habitat variability, since the Classic phase sample here comes mostly from NAN, while the Cliff phase sample comes from Disert and Stailey, which are located further up the valley. The large magnitude of this change, however, combined with the fact that a similar large increase occurs in the upper valley where the sites are all situated very close to each other strongly suggest that this is a real temporal trend. This could well reflect artiodactyl populations rebounding from intense harvest pressure.
DISCUSSION AND CONCLUSIONS
This analysis shows that there is a significant trend toward higher artiodactyl relative abundance at sites located in more mesic, wooded habitats within the Mimbres-Mogollon region. Since this is the case, any consideration of temporal change that lumps samples from different sites is likely to be measuring space as much as time. This fact is clearly not limited just to the Mogollon area, but is relevant to studies of temporal trends in taxonomic relative abundance in general. Whenever substantial spatial variability exists within a region, which is likely to be often, the preferred means of analysis should be to consider changes occurring at individual points on the landscape, insofar as the archaeological record allows (Janetski 1997) .
Taking this spatial effect into consideration, the following conclusions about temporal changes in artiodactyl relative abundance and the occurrence of resource depression in the Mimbres-Mogollon region can be drawn from existing faunal samples. The two sites at which sample size is most adequate for evaluating differences between time periods, the NAN Ruin and Wind Mountain, both show significant declines between the Pithouse and Pueblo periods, no matter how finely or coarsely samples are aggregated. Old Town shows a weakly significant increase in artiodactyl relative abundance, which may simply be due to the small size of the Classic phase sample from this site or which might indicate increased use of more distant resource patches due to declining artiodactyl encounter rates in nearby patches. Assemblages from remaining sites are too small to provide meaningful results concerning temporal change leading up to and including the Classic Mimbres phase. The declines in artiodactyl relative abundance that occur at NAN and Wind Mountain, however, together with the rebound apparent in the Cliff phase samples from the Mimbres Valley, strongly suggest that prehistoric people in this region did have significant impacts on local large mammal populations.
If these conclusions are borne out by further research designed both to address the factors that might interfere with analyses of taxonomic relative abundance and to provide additional lines of evidence in support of the occurrence of resource depression, this would add to the growing body of work illustrating the roles that nonindustrial peoples can play in shaping the natural environments in which they live, particularly as regards the vertebrate taxa they exploit (e.g., Alvard 1993 Alvard , 1994 Broughton 1994a Broughton , 1994b Broughton , 1997 Broughton , 1999 This line of inquiry also represents an important first step toward more directly testing the hypothesis that the increased importance of agriculture that developed in the Mimbres-Mogollon region during the pithouse and pueblo time periods was the result of declines in the energetic returns provided by wild resources due to human population growth. By providing a measure of vertebrate resource foraging efficiency, the approach used here makes it possible to go beyond the use of correlations between population size and the intensity of agricultural production. Were more precise chronological detail on changes in vertebrate foraging efficiency available for the Mimbres-Mogollon region, the timing of these changes could be compared to the timing of changes in the importance of agriculture to determine whether declines in foraging efficiency preceded increases in agricultural reliance, as the population growth hypothesis requires. Finding, on the other hand, that declines in artiodactyl encounter rates occurred after an increased reliance on domesticates had already developed would suggest that large mammal resource depression was primarily the result of population growth spurred by the greater use of high-yield, storable crops, rather than the cause of increases in the use of these crops (see Winterhalder and Goland 1997) . Explaining the increased importance of agriculture here would then demand that we look elsewhere, perhaps to depression in the realm of plant resources.
It is not presently possible to address these issues further given the coarsegrained chronological control over Mimbres-Mogollon faunal assemblages that is currently available. It should be apparent, however, that appropriately directed future zooarchaeological research has the potential to substantially improve our understanding of major economic changes that occurred prehistorically in this region.
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NOTES
1 The net amount of energy gained from a resource unit per amount of time spent "handling" it between encounter and consumption.
2 This point also indicates the optimal patch residence time. 3 Stephens and Krebs (1986:25-27 8 The test for trends in proportions is more powerful than the test for differences in proportions; thus it is possible that a null hypothesis of no trend can be rejected even when a null hypothesis of no difference cannot be (Zar 1996:564) . 9 Likewise, results of analysis of residuals are not presented since all of these tests involve only 2 ϫ 2 contingency tables.
